Objective-To compare measurements of the peak expiratory flow rate taken by the mini Wright peak flow meter and the turbine spirometer.
Introduction
Most hospital doctors use the large and rather expensive Vitalograph spirometer to assess basic lung function and may use the dial type Wright peak flow meter to measure peak flow. Until recently, however, general practitioners were much more likely to use the inexpensive mini Wright peak flow meter as their only spirometric aid. This may alter with increased use of the inexpensive award winning turbine spirometer. In its most basic form the spirometer measures only forced expiratory volume in one second and forced vital capacity, but the more sophisticated forms can measure peak expiratory flow rate and percentages of predicted values. The dial type and mini Wright peak flow meters have been compared previously,' and the turbine spirometer has been compared with the Vitalograph spirometer,23 but there has not been a comparison of the two instruments most likely to be used in general practice. Retrospective data from a community survey ofasthmatic patients suggested that the peak flow readings obtained with the turbine spirometer and the mini Wright peak flow meter may not be comparable (K P Jones, unpublished data). We therefore conducted a prospective study in a general practice setting.
Patients and methods
We measured the peak flow rates of 212 patients who had asthma or obstructive airways disease during their routine visits to Aldermoor Health Centre. The patients' age and sex were recorded, and the order in which the two instruments were used was decided randomly by drawing allocation cards from a shuffled pack. As Neither the order of use of the meters nor the sex of the patient significantly affected the mean difference between the peak expiratory flow rates measured by the mini Wright meter and the turbine spirometer (t= 0-84, p=0 40, df= 195 for order of use and t=0-14, p= 0-89, df=210 for the sex of the patient). The 105 observations from phase 1 were compared with the 107 observations from phase 2 by the t test. No significant differences were found (t=0-23, p=0-082, df=210), which suggested that the type of exhalation did not affect the reading from the turbine spirometer. The coefficients of reproducibility4 were 54-5 1/min for the mini Wright meter and 39-0 I/min for the turbine spirometer.
Discussion
We found that the turbine spirometer gave consistently lower readings than the mini Wright peak flow meter. The 95% limits of agreement were unacceptably wide (1 to 173 l/min) for clinical purposes, indicating that the two could not be used interchangeably. The 95% confidence interval of the estimates of bias and the limits of agreement were fairly narrow, suggesting that the estimates were quite precise.
We considered two possible explanations for the differences between the instruments. The first was that fatigue from repeated forced expirations might be a contributing factor. Randomly allocating the order in which the meters were used allowed us to analyse this, and we found no differences. The second possible explanation concerned the type of expiration measured by the two instruments. Arguably, the peak flow attained with an expiration to residual volume (forced vital capacity manoeuvre) might be different from that resulting from a shorter expiration (peak expiratory flow rate manoeuvre). Unlike earlier studies3 we did not find any difference between the two types of exhalation.
As the two instruments are not interchangeable it is important to consider which of them might be better. This assessment is based on accuracy and cost. Although the turbine spirometer is much cheaper than other spirometers, such as the Vitalograph, it costs about £400 (depending on the version) and is more expensive than the mini Wright meter, which costs about £10 (depending on source).
Reproducibility could not be included in the analysis of the main study because in each case the best of three readings was taken and the other two readings were not recorded. The smaller series of 31 patients indicated a small advantage in favour of the turbine spirometer, but the significance of this is difficult to evaluate.
The mini Wright meter, first described by Wright in 1978,6 was compared with the standard Wright meter when it was launched in the late 1970s.' 7 The statistical methods suggested by Bland and Altman4 were not used in these studies, but biases estimated at 3%1 and 38 I/min7 were thought to be clinically acceptable and similar to variations between different standard Wright meters. Small variations between instruments were noted with the mini Wright meters but were not regarded as clinically important. Higgs showed that comparing the two types of Wright meter gave a slightly S shaped curve rather than a linear plot. 8 Comparison between different mini Wright meters gives parallel S shaped plots. The mini Wright meter is available in standard and low range models. Usherwood compared the two models in children and found that the models were not interchangeable.9
Two studies compared the turbine spirometer with the Vitalograph,23 one of which also included the standard Wright peak flow meter. The same method of statistical analysis was used as in our study. The 95% limits of agreement for forced expiratory volume and forced vital capacity (comparing the Vitalograph with the turbine spirometer) and for peak expiratory flow rate (comparing the standard Wright meter with the turbine spirometer) were wide (±52-2 /min for peak expiratory flow rate). Gunawardena et al thought that this might be due to the different types of expiration used,2 but we have not substantiated this.
There are problems, therefore, in comparing readings of forced expiratory volume, forced vital capacity, and peak expiratory flow rate measured with different instruments. Within general practice it is probably better to have several mini Wright meters available for loan to patients than to have one expensive turbine spirometer. Accuracy will, however, be improved if the standard and low range mini Wright meters are not interchanged and if the same meter is used for the same patient whenever possible.
In conclusion, the two instruments compared in this study did not produce comparable peak flow readings. remain the preferred instrument to measure peak flow rates. Whether knowledge of values for forced expiratory volume in one second and forced vital capacity in addition to that of peak expiratory flow rate is helpful to general practitioners is a question that will determine the relevance of the turbine spirometer in primary care.
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